Abstract. Based on multifractal spectrum theory, the set of singular edge points plus the set of smoothing edge points is the set of image edge points. With
Introduction
Because of its significant importance in many research areas, edge detection has received much attention during the past three decades. Since, the edge is a prominent feature of an image, it is a vital foundation for image processing, image analysis, computer vision, image understanding system, and pattern recognition. Moreover, some specific features of medical images can help distinguish between normal tissues and those with pathological changes. The specific features include the area, perimeter and shape factor of bone, which are obtained based on the common image features of gray-scale, edge and texture. [1] . Therefore, the analysis and extraction of essential edge features in medical images is a basic task in medical image processing.
Fractal features have been widely used in texture analysis, signal analysis, object modeling and image classification, etc. [2] [3] [4] [5] . The multifractal spectrum reveals deep structure features of images and improves the performance of traditional image processing methods. The prupose of multifractal analysis is to quantify the singular structure of measure, and to provide models of different scale power laws when dimension changes, especially for irregular images, which are hard to model in processing and analysis. [6] . Multifractal spectrum theory is can not only outstanding global image features, but also better response the local image characteristics compared with traditional methods. A promising edge detection method based on multifractal spectrum theory was provides in this paper.
Multifractal spectrum theory 2.1 Lipschitz-Hölder exponent
Assume that
is the function of f:
, and C is a constant. In the process of medical image edge detection, the complete internal edge information is very important. As can be seen in Fig. 1 , those small image blocks which have similar gray were seen as the edge of image in the process of the multi-fractal edge detection, because of the multi-fractal spectrum edge detection algorithm fully consider the local features of the image. The similar gray scale of image means that the same density of bone. is the major factor. This method is a more local method compared with other conventional edge detection method. The change of bone density was reflected accurately by changing the gray threshold. Thus, a promising method based on multifractal spectrum theory in medical CT edge detection is provided in this paper.
